Abstract: The heterospirocyclic 2H-azirin-3-amine (9), i.e., N-methyl-N-phenyl-5-thia-1-azaspiro[2.4]hept-1-en-2-amine, was prepared from the commercially available thiolane-3-one (10) via the corresponding 3-carbonitrile (11) and 3-thiocarboxamide (14). This azirine reacted with thiobenzoic acid to give 3-benzoylamino-N-methyl-N-phenylthiolane-3-thiocarboxamide (15). With N-protected valine, the protected dipeptides (16) 
INTRODUCTION
In recent years, we have shown that 2H-azirin-3-amines are useful synthons for 2,2-disubstituted glycines, i.e., α,α-disubstituted α-amino acids in the synthesis of conformationally restricted peptides, [2] [3] [4] [5] [6] [7] cyclopeptides, [8] [9] [10] and cyclodepsipeptides. [11] [12] [13] [14] [15] A special group of α,α-disubstituted α-amino acids are carboand heterocyclic ones. Since the first isolation of the natural (-)-(S)-3-aminopyrrolidine-3-carboxylic acid (cucurbitin, (S)-1), 16 it is of increasing interest because of its antihistaminic 17 and antiallergic 18 activities (for enantioselective syntheses, see 19, 20 ). The analogous 3-aminotetrahydrofuran-(2) 21 and 3-aminothiolane-3-carboxylic acid (3) 22 are also biologically active compounds (e.g., as enzyme inhibitors 23 ).
As carbocyclic 1-aminocarboxylic acids (e.g., 1-aminocyclopentane carboxylic acid) in peptides behave similar to α-aminoisobutyric acid (Aib), 24 it is of interest to prepare peptides, which contain heterocyclic amino acids of type (1) (2) (3) , and to study the influence of these amino acids on the peptide conformations.
Because the 'azirine/oxazolone method' 2 proved to be a very convenient and efficient method for the coupling of sterically demanding α,α-disubstituted α-amino acids, we prepared the 2H-azirines (4-6) as synthons for heterocyclic α-amino acids and the 1-(2H-azirin-3-yl)prolinates (7, 8) as dipeptide synthons. 4, [25] [26] [27] [28] All these azirines react smoothly with amino acids or peptide acids to give the corresponding dipeptides or extended peptide chains.
In the present paper, we report the synthesis of racemic
N-methyl-N-phenyl-5-thia-1-azaspiro[2.4]hept-1-en-2-amine
as a synthon for 3-aminothiolane-3-carboxylic acid (3, Atc), a homocysteine analogue.
RESULTS AND DISCUSSION
The commercially available thiolane-3-one (10) was chosen as the starting material for the synthesis of 9.
We intended to transform 10 into the carbonitrile (11) by using tosylmethyl isocyanide (Tosmic) as the reagent according to ref. 29 This method has previously been used in the synthesis of 5 (X = S). 25 Unfortunately, the yield in the case of 10 → 11 was unsatisfactory (< 20%) and, therefore, the three-step procedure via reduction to thiolane-3-ol, tosylation, and substitution with sodium cyanide in DMSO was used, leading to 11 in 45% yield (Scheme 1). 30 The basic hydrolysis of 11 gave thiolane-3-carboxylic acid (12) in 98% yield, and the amide (13) was obtained in 83% yield via DCC coupling with N-methylaniline in the presence of 4-(dimethylamino)pyridine (DMAP). As it was known that amides of type (13) In the IR spectrum (neat), the new azirine (9) shows a characteristic C=N absorption at 1760 cm -1 , and indicative signals for C(2) and C(3) appear in the 13 C-NMR spectrum at 161.1 and 44.7 ppm, respectively.
The CI-MS of 9 shows the base peak at m/z 219 ([M+1] + ).
A characteristic reaction of 2H-azirin-3-amines is that with thiobenzoic acid. 25, 26 In the present case, addition of 1.2 equiv. of thiobenzoic acid to a solution of 9 in dichloromethane at 0°C and stirring of the mixture at room temperature for 18 h, followed by chromatographic workup, gave the racemic monothiodiamide (15) in 90% yield (Scheme 2). This reaction is a chemical proof for the azirine structure,
i.e., it shows that 9 is a synthon for 3-aminothiolane-3-carboxylic acid (3, Atc).
Scheme 2
To examine the use of this new 2H-azirin-3-amine as a building block in peptide synthesis, reactions of 9 
Scheme 3
A similar result was obtained in the reaction of 9 with Fmoc-Val-OH: the two diastereoisomers 17a and 17b
were isolated in 45 and 22% yield, respectively, along with a mixed fraction in 32% yield. Again, the faster With the aim of demonstrating the usefulness of the reaction described above for peptide synthesis, the dipeptide 17a was selectively deprotected at the N-as well as the C-terminus. Heating of 17a in a 1:1 mixture of aqueous 6N HCl and acetonitrile under reflux for 3 h gave the corresponding acid 18a in 89% yield (Scheme 4). On the other hand, the amino group of 17a was deprotected by treatment with diethylamine, leading to 19a in 78% yield.
Scheme 4

CONCLUSIONS
We have shown that the novel 2H-azirin-3-amine (9) can be prepared in a multi-step synthesis via thioamide 14. The crucial formation of the three-membered ring was achieved via a modified protocol of the Rens and Ghosez procedure by successive treatment of 14 with phosgene, DABCO, and sodium azide.
The model reaction of 9 with a N-protected valine derivative, e.g., Fmoc-Val-OH, successful separation the diastereoisomeric protected dipeptides, and the selective deprotection of the N-as well as the C-terminus demonstrate convincingly that the heterospirocyclic azirine (9) 36 To a solution of 3-oxothiolane (10) (11.6 mL, 14.0 g, 0.137 mol) in methanol (140 mL) in an ice bath, NaBH 4 (11.1 g, 0.293 mol) and AcONa (23.5 g, 0.286 mol) in water (85 mL) were slowly added (70 min).
After stirring for another 45 min at 0°C, the mixture was neutralized with conc. 3375vs, 2936vs, 1709m, 1427s, 1332s, 1311s, 1263s, 1196vs, 1140m, 1064s, 1026vs, 954vs, 886w, 831m (4)). N-Methyl-N-phenylthiolane-3-thiocarboxamide (14) . To a solution of amide (13) Diastereoisomer 16a: Colorless crystals; mp 175-177°C. IR (KBr): 3364s, 3267vs, 3061w, 3026w, 2958m, 1715vs, 1652vs, 1595m, 1538vs, 1507vs, 1436s, 1389s, 1310w, 1264s, 1237vs, 1161w, 1129w,
